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Isoprene is a highly abundant species in the atmosphere, second only to
methane in hydrocarbon emissions. There are two stable conformers of iso-
prene, trans and gauche, and due to the fact the ground state trans is highly
abundant at room temperature (97%), its microwave spectrum has been
known since the 1960’s. The gauche conformer, however, has evaded mi-
crowave observation until now. We have characterized the rotational param-
eters for the inversion states (0+/0 ) of gauche-isoprene, aided by high lev-
els of theory and two complementary, high resolution Fourier transform mi-
crowave (FTMW) techniques: cavity enhanced FTMW coupled to a pulsed
discharge nozzle, and chirped-pulse FTMW in a cryogenic buffer gas cell.
Thermal enhancement (from 1.7% up to 10.3%) of the gauche population of
isoprene is demonstrated with inlet temperatures ranging from 300-450K in
the cryogenic buffer gas cell. This work demonstrates for the first time that
the buffer gas cell is well suited for thermochemical studies similar to matrix
isolation spectroscopy, but by far simpler and more rapid analytical means.
